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 ,QWURGXFWLRQ
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V KDYH LPSRUWDQW DSSOLFDWLRQV LQ DQDORJ DQG PL[HG ± VLJQDO ,&
V DQG %,&026 %LSRODU &RPSOHPHQWDU\
0HWDO 2[LGH 6HPLFRQGXFWRU FLUFXLWV EHFDXVH RI WKHLU FXUUHQW GULYH FDSDELOLW\ OLQHDULW\ DQG H[FHOOHQW PDWFKLQJ
FKDUDFWHULVWLFV 'LQHVK HWDO  ,RQL]LQJ UDGLDWLRQPD\ FDXVH IDLOXUHV LQ LQWHJUDWHG GHYLFHV ,&V GXH WR JDLQ
GHJUDGDWLRQ RI LQGLYLGXDO GHYLFHV ([WHQVLYH UHVHDUFK KDV EHHQ FDUULHG RXW LQ H[SORULQJ WKH HIIHFW RI UDGLDWLRQ
LQGXFHGGDPDJHDWWKHVXUIDFHRIWKHGHYLFH
$ FRPSDULVRQ RI LRQL]LQJ UDGLDWLRQ LQGXFHG JDLQ GHJUDGDWLRQ LQ D ODWHUDO VXEVWUDWH DQG YHUWLFDO SQS ELSRODU
MXQFWLRQ WUDQVLVWRUV LV UHSRUWHGE\6FKPLGWHWDO DQG6FKULPSIHW DO 7KH\KDYHFRQFOXGHG WKDW WKH
HIIHFW RI LRQL]LQJ UDGLDWLRQ RQ ODWHUDO DQG VXEVWUDWH SQS VWUXFWXUHV DUH GLIIHUHQW IURP WKH HIIHFWV RQ YHUWLFDO SQS
VWUXFWXUH2IWKHWKUHHSQSVWKHODWHUDOSQSVXIIHUVWKHPRVWFXUUHQWJDLQGHJUDGDWLRQZKLOHWKHYHUWLFDOSQSVXIIHUV
WKHOHDVWFXUUHQWJDLQGHJUDGDWLRQGXHWRLRQL]LQJUDGLDWLRQ%XWWKHKHDY\LRQLUUDGLDWLRQHIIHFWVQHHGWREHVWXGLHG
RQSQS%-7VDV WKH\DUH LPSRUWDQW7KHUHDUH OLWWOH UHSRUWVRQ7,'DQG'G GXH WRKHDY\ LRQ LUUDGLDWLRQVRQ%-7V
5DGLDWLRQ LQGXFHGFKDQJHVLQELSRODUGHYLFHFKDUDFWHULVWLFVDUHFDXVHGE\JHQHUDWLRQRIQHWSRVLWLYH R[LGHWUDSSHG
FKDUJHDQGDQLQFUHDVHLQVXUIDFHUHFRPELQDWLRQYHORFLW\GXHWRIRUPDWLRQRILQWHUIDFHWUDSV,WLVDOVRLPSRUWDQWWR
VWXG\WKHGHIHFWVSUHVHQWGHHSLQVLGHWKHGHYLFH'HWDLOHGDQDO\VLVLVQHHGHGIRUODUJHVSHFWUXPRIGHYLFHVLQRUGHUWR
GHYHORSUDGLDWLRQKDUGPRGHO
:HLHWDOUHSRUWHGWKDWEDVHFXUUHQWRILUUDGLDWHGELSRODUGHYLFHVLQFUHDVHGZLWKLQFUHDVHLQLRQIOXHQFHDQGWKH
FROOHFWRUFXUUHQWGHFUHDVHG7KLVUHVXOWVLQDGHFUHDVHLQWKHFXUUHQWJDLQE ,&,% :XHWDO
7KHRSHUDWLRQRI %-7GHYLFHVPD\GHSHQGRQWKHSDUWLFOHHQHUJ\GHSRVLWLRQPHFKDQLVPVE\LRQL]DWLRQDQGQRQ
LRQL]DWLRQSURFHVVHV 'LQHVKHWDO7KHUDGLDWLRQLQGXFHGGDPDJHDQGLWVHIIHFWRQGHYLFHSDUDPHWHUVPDLQO\
GHSHQG RQ SDUWLFOH W\SH HQHUJ\ DQG IOXHQFH DOVR LWPD\ GHSHQG RQ WKH GHYLFH WHFKQRORJ\+HQFH WKH LUUDGLDWLRQ
HIIHFWRI%LRQ LPSDFWRQ%-7VPD\VKRZVLJQLILFDQWYDULDWLRQV LQ WKHLUFKDUDFWHULVWLFVZKHQFRPSDUHG WR/LLRQ
7KHUHDUHHYLGHQFHVWKDWWKHH[LVWHQFHRIERURQLRQLQJDODFWLFFRVPLFUD\*&5%-7VDUHFRPPRQO\HPSOR\HGLQ
PDQ\ ILHOGV LQFOXGLQJ SDUWLFOH SK\VLFV H[SHULPHQWV QXFOHDUPHGLFLQH DQG VSDFH &ODXGH/HUR\ HWDO  7KH
SDUWLFOHLQWHUDFWLRQVLQWKHEXONRUDFWLYHSDUWRIWKHVLOLFRQGHYLFHVDUHUHVSRQVLEOHIRUWKHJDLQGHJUDGDWLRQUHVXOWLQJ
IURPWKHDEVRUEHGGRVH%RWKWKHLRQL]LQJDQGQRQLRQL]LQJHQHUJ\ORVVFRQWULEXWHVWRWKHDEVRUEHGGRVHILJXUH
6H DQG6Q RIWKHWDEOH
9HUWLFDO QSQ WUDQVLVWRUV H[KLELW YHU\ VLJQLILFDQW JDLQ GHJUDGDWLRQ SDUWLFXODUO\ ZKHQ WKH\ DUH LUUDGLDWHG DW ORZ
GRVH UDWHV ,Q FRQWUDVW YHUWLFDO SQS WUDQVLVWRUV DUH UHODWLYHO\KDUG WR LRQL]LQJ UDGLDWLRQ 1RZOLQ HWDO  DQG
.RVLHUHWDO 6HYHUDOPHFKDQLVPVKDYHEHHQSURSRVHGZKLFKPD\FDXVHWKHFXUUHQWJDLQGHJUDGDWLRQYL]
GHSOHWLRQ RIWKHSW\SHHPLWWHUUHFRPELQDWLRQDWWKHEDVHVXUIDFHHOHFWURQLQMHFWLRQLQWRWKHHPLWWHUDQG
VXUIDFHKROHGHSOHWLRQ+RZHYHUGXHWRFRPSHWLQJQDWXUHRIWKHVHPHFKDQLVPVLWLVUDWKHUGLIILFXOWWRLGHQWLI\
WKHGRPLQDQWPHFKDQLVP2QWKHRWKHUKDQGWKHUHDUHUHODWLYHO\OHVVUHSRUWVRQWKHGLVSODFHPHQWGDPDJHHIIHFWVLQ
GLVFUHWH%-7V/LWHUDWXUHUHSRUWVVHYHUDOQSQW\SHWUDQVLVWRUVKDYHEHHQLQYHVWLJDWHGLQWKHOLWHUDWXUHIRUFXUUHQWJDLQ
GHJUDGDWLRQEDVHGRQWKHVHDUJXPHQWV .XODNDUHWDO ,QJHQHUDOWKHSQSW\SHWUDQVLVWRUVDUHDOVRH[SHFWHGWR
H[KLELWWKHVDPHW\SHRIGHJUDGDWLRQ+RZHYHULWDSSHDUVWKDWWKHUHLVOLWWOHH[SHULPHQWDOHYLGHQFHWRVXSSRUWWKLV
'DOHHWDO  KDYHVWXGLHGWKHKLJKHQHUJ\HOHFWURQLQGXFHGJDLQGHJUDGDWLRQLQWHUPVRIGLVSODFHPHQWRIDWRPV
%XUNH  6XPPHUV HW DO   DQG ;DSVRV HW DO  KDYH VWXGLHG WKH GLVSODFHPHQW GDPDJH
SURGXFHGE\KLJKHQHUJ\HOHFWURQVDQGQHXWURQV,QWKLVZRUNDQDWWHPSWLVPDGHWRDFFHVVWKHUDGLDWLRQUHVSRQVHRI
YHUWLFDOGLVFUHWHSQSWUDQVLVWRU1PDQXIDFWXUHGLQGLJHQRXVO\E\%KDUDWK HOHFWURQLFV/WG%(/,QGLD$OVRWKH
REMHFWLYHRIWKLVLQYHVWLJDWLRQLVWRUHYHDOWKHPHFKDQLVPVGXHWRLRQL]LQJDQGQRQLRQL]LQJHQHUJ\GHSRVLWLRQDQG
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7KH LQYHVWLJDWHG GHYLFHV DUH PDQXIDFWXUHG XVLQJ LQGXVWULDO VWDQGDUGV ZLWK LQGLJHQRXV WHFKQRORJ\ E\ %KDUDWK
HOHFWURQLFV/WG%(/,QGLD7KLVYHUWLFDOSQSWUDQVLVWRU1KDVKLJKYROWDJHFDSDELOLW\IDVWVZLWFKLQJVSHHGV
DQGORZVDWXUDWLRQYROWDJHVLVVHOHFWHGIRULUUDGLDWLRQZLWK0H9ERURQLRQVZLWKGLIIHUHQWIOXHQFLHV
7KH LUUDGLDWLRQ LV FDUULHG RXW XVLQJ 8'093HOOHWURQ7DQGDP9DQGH*UDII$FFHOHUDWRU XVLQJPDWHULDO
VFLHQFH EHDP OLQH DW ,QWHU 8QLYHUVLW\ $FFHOHUDWRU &HQWHU ,8$& 1HZ 'HOKL ,QGLD  'HFDSSHG WUDQVLVWRUV DUH
LUUDGLDWHGZLWK0H9ERURQ LRQV FKDUJH VWDWH XQGHUYDFXXPZLWKXQELDVHG FRQGLWLRQ DOO WKH OHDGV DUH
JURXQGHG DW URRP WHPSHUDWXUH ,RQ EHDP FXUUHQW LV PDLQWDLQHG DW  SQ$ WR JHW WKH UHTXLUHG IOXHQFH > SQ$
SDUWLFOHQDQRDPSHUH î SDUWLFOHVFPV@7KHORZEHDPFXUUHQWLVVHOHFWHGDVLWDYRLGVWKHKHDWLQJRIWKH
WUDQVLVWRUGXULQJLUUDGLDWLRQ7RLUUDGLDWHWKHVDPSOHXQLIRUPO\DEHDPVSRWRIPP DUHDLVXVHGWRVFDQRYHUD
PP î  PP DUHD XVLQJ D PDJQHWLF VFDQQHU 7KH IOXHQFH LV YDULHG IURP î WR î LRQV FP ,9
FKDUDFWHULVWLFV DUH PHDVXUHG EHIRUH DQG DIWHU WKH LUUDGLDWLRQ XVLQJ .HLWKOH\  VRXUFH PHWHU ZLWK FRPSXWHU
LQWHUIDFH 7KH FROOHFWRU FKDUDFWHULVWLFV DUH REWDLQHG DW FRQVWDQW EDVH FXUUHQW ,%    ȝ$ E\ YDU\LQJ FROOHFWRU
HPLWWHU YROWDJH9&( IURP WR9 LQ VWHS VL]HRI9)URP WKHVHSORWV WKH FROOHFWRU VDWXUDWLRQ FXUUHQW
,&VDWDQGWKHFRUUHVSRQGLQJFROOHFWRUHPLWWHUVDWXUDWLRQYROWDJH9&(VDWIRUYDULRXVIOXHQFHVDUHPHDVXUHG*XPPHO
SORWV DUH DFTXLUHG E\ VZHHSLQJ WKH EDVHHPLWWHU YROWDJH 9%( IURP  9 WR  9 LQ VWHSV RI  9 DW FRQVWDQW
FROOHFWRU YROWDJH RI  9 7KH GHYLFH VXEMHFWHG WR GHHS OHYHO WUDQVLHQW VSHFWURVFRS\ '/76 EHIRUH DQG DIWHU
LUUDGLDWLRQ
 5HVXOWVDQG'LVFXVVLRQV
 6FDWWHULQJDQG5DQJHRI,RQVLQ0DWWHU65,0UHVXOWV
65,0 FDOFXODWLRQV VKRZ WKDW WKH IRU  0H9 ERURQ LRQ WKH QXFOHDU HQHUJ\ LVPXFK VPDOOHU WKDQ HOHFWURQLF
HQHUJ\ORVVWRRUGHUVRIPDJQLWXGHJLYHQLQ 7DEOHSRVVLEO\GXH WRVPDOOHUHODVWLFVFDWWHULQJFURVVVHFWLRQ
'LQHVKHWDO7KHUHIRUHIRUHOHFWURQLFH[FLWDWLRQVPD[LPXPHQHUJ\LVGHSRVLWHG)LJXUHJLYHVWKHGHWDLOHG
HQHUJ\ ORVVPHFKDQLVP WKURXJK6H DQG6Q SURFHVV ,W DOVR GHSLFWV WKHPD[LPXP UDQJH DQG OLQHDU HQHUJ\ WUDQVIHU
/(7   6H6Q  IRU WKH FRUUHVSRQGLQJ HQHUJ\ RI  0H9% LRQ 7KH GDPDJH FDXVHG GXH WR WKH OLQHDU HQHUJ\
WUDQVIHU>/(7 6H 6Q §0H9PJFP@LQWKH6LWDUJHWLVREWDLQHGXVLQJ7UDQVIHURI,RQVLQ0DWWHU75,0
FDOFXODWLRQV =LHJOHUHWDO7KHUHVXOWVRI65,0FDOFXODWLRQDUHWDEXODWHGLQ7DEOH
)LJ 9DULDWLRQ2I6H6Q/(7DQG5DQJHIRUGLIIHUHQW(QHUJ\
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7KHXVHRIQRQLRQLVLQJHQHUJ\ORVV1,(/LQSUHGLFWLQJWKHHIIHFWRI0H9%RURQLRQLQVLOLFRQWUDQVLVWRULV
LPSRUWDQW 1,(/LVGXHWRDWRPLFGLVSODFHPHQWE\LQFLGHQWSDUWLFOHZLWKLWWUDYHUVHVVLOLFRQPDWHULDODQGSURGXFWRI
WKH 1,(/ DQG WKH SDUWLFOH IOXHQFH JLYHV WKH GLVSODFHPHQW GDPDJH HQHUJ\ DORQJ WKH WUDFN )LQGLQJ D OLQHDU
UHODWLRQVKLS EHWZHHQ1,(/ DQG H[SHULPHQWDO GDPDJH FRHIILFLHQW VXJJHVWV D PHWKRG RI FDOFXODWLQJ WKH UDGLDWLRQ
UHVSRQVHRIVLOLFRQGHYLFHLQDFRPSOH[VSDFHUDGLDWLRQHQYLURQPHQW
7KHSURGXFWRIWKH1,(/0H9FP JDQGWKHSDUWLFOHIOXHQFHLRQVFPJLYHVWKHGLVSODFHPHQWGDPDJHGRVH
LQUDG 1,(/IRUDJLYHQLRQLQDJLYHQWDUJHWFDQEHFDOFXODWHGE\XVLQJ65,06WRSSLQJSRZHUDQG5DQJHRI,RQ
LQ0DWWHU DQG75,0 7UDQVIHU RI ,RQV LQ0DWWHU GDWDE\XVLQJ DQ DOJRULWKPJLYHQE\0HVVHQJHU HW DO 
1,(/IRUDJLYHQLRQLVFDOFXODWHGXVLQJ WKHIRUPXOD
1,(/ 07RWDOGLVSODFHPHQWVSURGXFHGE\WKHLRQ ¸¸¹
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7G  H9WKUHVKROGHQHUJ\UHTXLUHGIRU6LOLFRQDWRPGLVSODFHPHQW U  JFP GHQVLW\RI6LOLFRQ
7RWDOGLVSODFHPHQWVSURGXFHGE\WKHLRQLQDJLYHQUDQJHRIWDUJHWFDQEHHVWLPDWHGE\XVLQJ75,0SURJUDPDQG
WKHUDQJHFDQEHFDOFXODWHGE\XVLQJ 65,0SURJUDP1,(/IRU0H9ERURQ LRQV LVSUHVHQWHG LQ WKH7DEOH
;LQJML /L HW DO  UHSRUWHG WKDW ELSRODU MXQFWLRQ WUDQVLVWRUV DUH D EDVLF W\SH RI HOHFWULF GHYLFHV ZKLFK DUH
FRPPRQO\XVHGLQVSDFHFUDIW,WLVRIVLJQLILFDQFHWRH[DPLQHWKHLU UHVSRQVHWRUDGLDWLRQRIKLJKHQHUJ\SURWRQVDQG
KHDY\LRQV
,W LVVKRZQWKDWWKHFXUUHQWJDLQRIWKH131%-7VLVPDUNHGO\GHJUDGHGXQGHUWKHH[SRVXUHRISURWRQVDQG%U
LRQV ZLWK GLIIHUHQW HQHUJLHV 7KHUH DUH WZR FRPSHWLQJ PHFKDQLVPV UHVSRQVLEOH IRU WKH FXUUHQW JDLQ GHJUDGDWLRQ
LQFOXGLQJWKHLRQL]DWLRQDQGGLVSODFHPHQWGDPDJH 0HVVHQJHUHWDO
)LJ 9DULDWLRQRIFROOHFWRU,&FXUUHQWIRUGLIIHUHQW9%( DWFRQVWDQW9&( IRU0H9
% ,RQ,UUDGLDWHG1
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7DEOH65,0VLPXODWLRQUHVXOWVIRU0H9ERURQLRQLUUDGLDWLRQRQVLOLFRQ
3DUDPHWHU 9DOXH
(QHUJ\0H9 
5DQJH5ȝP 
6H 0H9FPPJ 
6Q 0H9FPPJ  [
$YHUDJH'LVSODFHPHQWVLRQ 
$YHUDJH5HSODFHPHQWVLRQ 
$YHUDJH9DFDQFLHVLRQ 
1,(/XSWR50H9FPJ 
/(70H9FPPJ 
 &XUUHQW ± 9ROWDJH&KDUDFWHULVWLFV
&XUUHQWYROWDJHPHDVXUHPHQWVIRU1WUDQVLVWRULVFDUULHG )LJXUHVKRZVWKHYDULDWLRQRIFROOHFWRUFXUUHQW
DV D IXQFWLRQRI EDVHHPLWWHU YROWDJH IRUZDUG *XPPHOSORWV EHIRUH DQG DIWHU H[SRVXUH WRYDULRXV IOXHQFHRI 
0H9ERURQ )URPWKHSORWV LWFDQEHVHHQ WKDW IRUXQLUUDGLDWHGGHYLFH WKHVXUIDFH OHDNDJHFXUUHQWVDUHSUDFWLFDOO\
ORZIRUHJ LWVYDOYH LVDERXW[ DPSHUHDQGVZLWFKRQYROWDJH LV YROWVDIWHU LUUDGLDWLRQIRUD IOXHQFHRI
[ LRQV FP WKH OHDNDJH FXUUHQW KDV EHHQ LQFUHDVHG WR [ DPSHUH DQG VZLWFK RQ YROWDJH  YROWV DV
UDGLDWLRQ IOXHQFHLQFUHDVHVWKHUHZLOOEHDQLQFUHDVHLQVXUIDFHOHDNDJHFXUUHQWZLWKDVKLIWLQWXUQRQ YROWDJHWRZDUGV
KLJKHUYROWDJHYDOYHV
,Q WKH IRUZDUG DFWLYH YROWDJH UHJLRQ RI WKH GHYLFH 9%(    YROW WKH  FROOHFWRU FXUUHQW LV IRXQG WR EH 
DPSHUH IRUXQLUUDGLDWHGGHYLFHDQG LWGHFUHDVHVDV LRQ IOXHQFH LQFUHDVHVZKHQ WUDQVLVWRU LV LUUDGLDWHGZLWK0HY
ERURQLRQ7KHVXUIDFHOHDNDJHFXUUHQWFRUUHVSRQGLQJWR0H9ERURQLRQLUUDGLDWHGWUDQVLVWRUEXWQRFRQVLGHUDEOH
YDULDWLRQ LQFROOHFWRUFXUUHQWDW9%(  9ROWV WKLVPD\EHEHFDXVH WKH UDQJHRI  WKH0H9ERURQKDV ODUJHU
SURGXFLQJGHIHFWV LQWKHEXONRIWKHVDPHKHQFHWKHEXONFROOHFWRUFXUUHQWGHJUDGDWLRQLQFUHDVHGZLWKLQFUHDVHLQ
IOXHQFHIRU0H9LUUDGLDWHGVDPSOH
)LJ9DULDWLRQRIEDVH FXUUHQW,% IRUGLIIHUHQW9%( DWFRQVWDQW
9&( IRU0H9ERURQLRQLUUDGLDWHG1
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)LJH[KLELWV WKHYDULDWLRQRI,% ZLWKEDVHYROWDJH9 %(,W LVREVHUYHGWKDW WKHEDVHFXUUHQW,% LQFUHDVHVZLWK
LQFUHDVLQJLRQIOXHQFH ,WLVZHOONQRZQWKDWWKHGHJUDGDWLRQRIJDLQFDQRFFXUGXHWRERWKLQFUHDVHGUHFRPELQDWLRQ
LQHPLWWHUEDVHUHJLRQLQGXFHGPDLQO\E\WRWDOLRQL]LQJGRVH7,'DQGLQFUHDVHGUHFRPELQDWLRQLQWKHQHXWUDOEDVH
,QGXFHGPDLQO\E\GLVSODFHPHQWGDPDJH,QFUHDVHGUHFRPELQDWLRQLQWKHEDVHHPLWWHUUHJLRQGRHVQRWOHDGWR
GHFUHDVH LQ WKHFROOHFWRUFXUUHQWEHFDXVH WKHQXPEHURIFDUULHUV LQMHFWHG LQ WKHEDVHGHSHQGVRQ WKHGRSLQJRI
EDVHDQGWKHDSSOLHGYROWDJHRQO\ ;LQJMLHWDO2QWKHRWKHUKDQGLQFUHDVHGUHFRPELQDWLRQLQWKHQHXWUDO
EDVHOHDGVWRDQLQFUHDVHLQEDVHFXUUHQWZKLFKLQWXUQUHVXOWVLQGHFUHDVHRIFROOHFWRUFXUUHQW5HFRPELQDWLRQFHQWHUV
DUHJHQHUDWHG LQ WKHEDVH UHJLRQRI WKH WUDQVLVWRU DQG FRXOG OHDG WRDQ LQFUHDVH LQEDVH FXUUHQW E\GHFUHDVLQJ WKH
PLQRULW\ FDUULHU OLIH WLPH &RGHJRQL HWDO  *QDQDSUDNDVK HWDO  6RXMDQ\D 9LSXOD HWDO 
)LJ&ROOHFWRUFXUUHQWFKDUDWHULVWLFVRI0HY%RUDQLRQ
LUUDGLDWHGWUDVLVWHUIRUGLIIHUHQWIOXHQFHVDW FRQVWDQW,%  $
)LJ9DULDWLRQRIEDVHFXUUHQWDQGFROOHFWRUFXUUHQWIRUGLIIHUHQW
ERURQLRQIOXHQFHV7KHYDOXHVH[WUDFWHGIURP*XPPHOSORWVDW
9%( 9FRQVWDQW9&( 9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(QKDQFHG,% LVUHODWHGWRDQLQFUHDVHLQWKHVXUIDFHUHFRPELQDWLRQYHORFLW\DVWKHGHQVLW\RIHOHFWURQDQGKROHVLV
FRPSDUDEOHGXHWREDVHQHXWUDOL]DWLRQ,WKDVLQDGGLWLRQEHHQREVHUYHGWKDWWKHFROOHFWRUFXUUHQWLQFUHDVHVUHVXOWLQJ
IURPDKLJKHUHPLWWHU LQMHFWLRQHIILFLHQF\7KLV LVDJDLQ UHODWHG WR WKH UHGXFWLRQRI WKHEDVHGRSLQJFRQFHQWUDWLRQ
DIWHUH[SRVXUH,Q%-7VWKHH[FHVVEDVHFXUUHQWGHSHQGVRQQXPEHURILQWHUIDFHWUDSVUHFRPELQDWLRQFHQWHUVQHDU
PLGJDS7KHH[FHVVEDVHFXUUHQWGXHWRFKDQJHVLQVXUIDFHSRWHQWLDOGHSHQGVRQWKHWRWDOUDGLDWLRQLQGXFHGR[LGH
FKDUJHDQGWKHEDVHFRQGLWLRQ$GHFUHDVHLQWKHPLQRULW\FDUULHUOLIHWLPHZLOOEHUHIOHFWHGLQWKHJDLQGHJUDGDWLRQRI
IRUZDUGFXUUDQWJDLQRI WKH WUDQVLVWRU7KXVGLVSODFHPHQWGDPDJHDSSHDUV WRSOD\DPDMRU UROH WKDQ WRWDO LRQL]LQJ
GRVH7,'LQGXFHGGDPDJHLQLQIOXHQFLQJWKHJDLQGHJUDGDWLRQXSRQERURQLRQLUUDGLDWLRQ7KHUHFRPELQDWLRQPD\
EHGXH WR WKHGHVWUXFWLRQRI ODWWLFHSHULRGLFLW\ LQ WKHEXON RI WKH VHPLFRQGXFWRU DQGPD\ JLYH ULVH WR  DGGLWLRQDO
HQHUJ\OHYHOVLQWKHEDQGJDS5DGLDWLRQLQGXFHGGHIHFWVPD\KDYHVXFKHQHUJ\OHYHOVZLWKWKHPWKDWWKHVHGHIHFWV
FDQKDYHDPDMRULPSDFWRQWKHHOHFWULFDOFKDUDFWHULVWLFVRIWKHWUDQVLVWRU &KDRPLQJ/LXHWDO
)LJ([KLELWVWKHYDULDWLRQRIEDVHFXUUHQW,% DQGFROOHFWRUFXUUHQW,& RIWKHWUDQVLVWRUDVDIXQFWLRQRI%RURQ
LRQVEDVHHPLWWHUYROWDJH9%(  9,WLVREVHUYHGWKDWWKHEDVHFXUUHQWLQFUHDVHVZLWK0H9ERURQLRQDVWKH
IOXHQFHLQFUHDVHV+RZHYHU WKHFROOHFWRUFXUUHQWLVKLJKZLWKORZIOXHQFHVGHFUHDVHVDVWKHLRQIOXHQFHLQFUHDVHV
IRU0H9ERURQLRQVWKHFROOHFWRUFXUUHQWGHFUHDVHVZLWKLQFUHDVHLQLRQIOXHQFH
)LJVKRZVWKHRXWSXWFROOHFWRUFXUUHQWDVDIXQFWLRQRIFROOHFWRUHPLWWHUYROWDJHIRUYDULRXVERURQLRQIOXHQFHV
7KHRXWSXWFROOHFWRUFXUUHQWGHFUHDVHVOLQHDUO\ZLWKLRQIOXHQFH7KHJDLQGHFUHDVHVDVWKHLRQIOXHQFHLQFUHDVHVIRU
0H9% LRQ7KH%RURQ LRQ LQGXFHGGLVSODFHPHQWGDPDJHGRVH'G LQFUHDVHV WKHUHFRPELQDWLRQ LQ WKHEDVH
UHJLRQZKLFK OHDGV WR WKHGHFUHDVH LQFROOHFWRUVDWXUDWLRQFXUUHQW)LJ6KRZV WKHFROOHFWRUFXUUHQW IDOOV UDSLGO\
EHFDXVHRIWKHUDSLGGHFUHDVHRIWKHFKDUJHFDUULHUJUDGLHQWDWWKHFROOHFWRUEDVHMXQFWLRQ
 &DSDFLWDQFH ± 9ROWDJH&KDUDFWHULVWLFV
)LJ  ([KLELW $ SORW RI & YHUVXV HPLWWHUEDVH MXQFWLRQ YROWDJH RI WKH WUDQVLVWRU XSRQ 0HY ERURQ LRQ
LUUDGLDWHG WUDVLVWRU 7KH SORW VKRZV WKDW WKHUH LV D FRQVLGHUDEOH GHJUDGDWLRQ LQ WKH &9 FKDUDFWHULVWLFV RI WKH
WUDQVLVWRUV DIWHU LUUDGLDWLRQ WKLV ZRXOG LQGLFDWH WKDW WKHUH LV D SDUWLDO ORVV RI FKDUJH FDUULHUV LQ WKH EDVH HPLWWHU
MXQFWLRQRIWKHWUDQVLVWRUXSRQLUUDGLDWLRQ7KLVORVVFRXOGEHDWWULEXWHGWRWKHLQFUHDVHGUHFRPELQDWLRQLQWKHEDVH
HPLWWHUMXQFWLRQRIWKHLUUDGLDWHGWUDQVLVWRUDQG LQGLFDWHVWKDWWKHUHLVDSDUWLDOORVVRIFKDUJHFDUULHUV ,WFDQDOVREH
QRWHGWKDWIRUWKHXQLUUDGLDWHGDQGLUUDGLDWHGVDPSOHVWKHFXUYHVDUHOLQHDULQWKHPHDVXUHGYROWDJHUDQJHLQGLFDWLQJ
WKH XQLIRUPLW\ RI VKDOORZ GRSLQJ FRQFHQWUDWLRQ 7KH GRSLQJ FRQFHQWUDWLRQ IRU XQLUUDGLDWHG GHYLFH LV  î
FP DQGDIWHULUUDGLDWLRQZLWKIOXHQFH î LRQVFP LWKDVEHHQLQFUHDVHGWR  îFP +RZHYHULW
)LJ9DULDWLRQRI&YHUVHV9%(IRUGLIIHUHQWIOXHQFH%RURQLRQ
LUUDGLDWHGWUDQVLVWRU1IRUGLIIHUHQWIOXKHQFHV
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VKRZV WKH FXUYHV GHYLDWH IURP WKH OLQHDULW\ DV WKH LRQ IOXHQFH GXULQJ LUUDGLDWLRQ YDULHV WKH VKLIW LQ WKH EXLOW LQ
SRWHQWLDO9ELLVREVHUYHGIRUXQLUUDGLDWHGGHYLFHLWLV9DQGDIWHULUUDGLDWLRQZLWKIOXHQFHRI î LRQVFP
90DGKXHWDO
7KHGHFUHDVHLQFXUUHQWDQGUHGXFWLRQLQFDSDFLWDQFHGXHWRLUUDGLDWLRQLVXQGHUVWRRGRQWKHEDVLVRILUUDGLDWLRQ
LQGXFHGGLVRUGHUVDQGGHIHFWVOLNHUHFRPELQDWLRQFHQWHUVYDFDQFLHVDQGLQWHUVWLWLDOVLQWKHHPLWWHUEDVHUHJLRQ7KH
LQWURGXFWLRQ RI FRPSHQVDWLQJ GHIHFWV RQ LUUDGLDWLRQZLOO UHGXFH WKH FRQGXFWLYLW\ DVZHOO DV WKH FDSDFLWDQFH7KLV
UHGXFWLRQLQFDSDFLWDQFHPD\EHPDLQO\GXHWRWKHFKDQJHLQVHULHVUHVLVWDQFH 'LQHVKHWDO
 '/760HDVXUHPHQWV
7KHGHHSOHYHOGHIHFWVJHQHUDWHGE\LUUDGLDWLRQRIWUDQVLVWRUE\0H9%RURQLRQVDUHFKDUDFWHUL]HGXVLQJWKH
)LJ'/76 VSHFWUXPRI0H9ERURQLRQLUUDGLDWHGWUDQVLVWRUIRUWKH
IOXHQFHî LRQVFP5DWHZLQGRZLVIL[HGDW V
)LJ$UUKHQLXVSORWIRU0H9ERURQLRQLUUDGLDWHGWUDQVLVWRUZLWKIOXHQFH
î LRQVFP
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'/76WHFKQLTXH7KH'/76VSHFWUXPLVDSORWRIGLIIHUHQFHLQFDSDFLWDQFHG&YHUVXVWHPSHUDWXUH)LJ([KLELWV
WKH'/76VSHFWUDRI%RURQLRQLUUDGLDWHGWUDQVLVWRUZLWKIOXHQFHî LRQVFP
7KH WUDS FRQFHQWUDWLRQ 17 FDQ EH GHWHUPLQHG E\ NQRZLQJ WKH SHDN KHLJKW į&PD[ RI WKH '/76 VSHFWUXP
$FWLYDWLRQHQHUJ\¨(DQGFDSWXUHFURVVVHFWLRQıRIWKHGHHSOHYHOVDUHFDOFXODWHGE\XVLQJWKHHTXDWLRQ
 H[S>  ( N77W
JV
' 
,Q HTXDWLRQ  Ȗ LV WKH PDWHULDO FRHIILFLHQW DQG DOO RWKHU V\PEROV KDYH XVXDO PHDQLQJ .RVLHU HWDO 
.RXLPWW]L$SORWRIOQĲ7 YHUVXV7 LVNQRZQDVWKH$UUKHQLXVSORWWKHDFWLYDWLRQHQHUJ\ ¨( LVREWDLQHG
IURPWKHVORSHRIWKHSORWDQG WKHFDSWXUHFURVVVHFWLRQLVREWDLQHGE\H[WUDSRODWLQJWKHSORWRQWKH <D[LV)LJ
([KLELWVWKH$UUKHQLXVSORWVRIGHHSOHYHOGHIHFWVGXHWR0H9%RURQLRQLUUDGLDWHGWUDQVLVWRUZLWKWKHIOXHQFHî
 FPí
2QHPDMRULW\FDUULHUGHHSOHYHOGHIHFWW\SHLVREVHUYHGLQWKH'/76VSHFWUDRIWKH0H9ERURQLRQLUUDGLDWHG
WUDQVLVWRUV IRUWKHIOXHQFHî FPí7KH WUDSFRQFHQWUDWLRQFDSWXUHFURVVVHFWLRQDQGLQWURGXFWLRQUDWHRI WKH
GHHS OHYHO GHIHFW LV FDOFXODWHG IURP WKH'/76VSHFWUD DQGSUHVHQWHG LQ WDEOH7KH DFWLYDWLRQHQHUJ\GXH WR WKH
GHIHFWVKDVEHHQPHDVXUHGWRDQDFFXUDF\RIH97KHLPSRUWDQWREVHUYDWLRQLQWKHSUHVHQWLQYHVWLJDWLRQLVWKDW
WKHQDWXUHRIGHIHFWV LQGXFHGDW D IOXHQFHRIî FPí LVRQH W\SH7KLVFOHDUO\ LQGLFDWHV WKDWD VLQJOHGHIHFW
LQGXFHGPHFKDQLVP LV UHVSRQVLEOH IRU WKHGHJUDGDWLRQRI WKH FXUUHQWJDLQ 0DGKXHWDO 7KHPDJQLWXGHRI
WUDSFRQFHQWUDWLRQ LV  î FP 7KHVH W\SHVRIGHIHFWV DUHDOVR UHSRUWHG LQ OLWHUDWXUH HDUOLHU E\RWKHUV ,W LV
UHSRUWHGWKDW$FHQWHU29LVDGHIHFWWKDWDSSHDUVLQPRVW6LVWUXFWXUHVDIWHULUUDGLDWLRQ .RXLPWW]L,QWKH
SUHVHQW VWXG\ ZH KDYH QRW REVHUYHG $FHQWHU IRU WKH IOXHQFH  î  LRQVFP LW PD\ EH SRVVLEO\ GXH WR
FRQFHQWUDWLRQRIWKHGHYLFHV
&RPSDULVRQRI,9&9DQG'/76UHVXOWVLQGLFDWHGWKDWWKHLQGXFHG,FOXVWHUGHIHFWVKDYHPDMRUFRQWULEXWLRQWR
WKH GHFUHDVHG FROOHFWRU FXUUHQW ORVV RI FKDUJH FDUULHUV  DQG KHQFH GHJUDGDWLRQ RI IRUZDUG FXUUHQW JDLQ RI WKH
WUDQVLVWRU
7DEOH'DWDREWDLQHGIURP'/76DQDO\VLVIRU0H9ERURQLRQLUUDGLDWHGWUDQVLVWRUZLWKIOXHQFHî LRQVFP
3DUDPHWHU 9DOXH
,RQ %RURQ
IOXHQFHLRQVFP
$FWLYDWLRQ(QHUJ\r H9
[
(9 
7UDS&RQFHQWUDWLRQFP
&DSWXUH&URVVVHFWLRQFP
5HFRPELQDWLRQOLIHWLPHV
'HIHFWW\SH
;
;
;
,QWHUVWLWLDO
&OXVWHU
 &RQFOXVLRQV
0H9ERURQ LRQ LUUDGLDWLRQ HIIHFWV RQ FRPPHUFLDO%-7GHYLFH 1  IRU YDULRXV IOXHQFHV DUH VWXGLHG ,9
PHDVXUHPHQWV VKRZHG WKDW LUUDGLDWLRQ GHFUHDVHV ,& DQG LQFUHDVHV ,% ZLWK WKH LQFUHDVH LQ LRQ IOXHQFH7KH DWRPLF
GLVSODFHPHQWVDQGYDFDQFLHVSURGXFHGXSRQLUUDGLDWLRQLQWKHEXONRIWKHWUDQVLVWRULVHVWLPDWHGXVLQJ65,0FRGH$
GHFUHDVHLQWKHPLQRULW\FDUULHUOLIHWLPHLVUHIOHFWHGLQWKHGHJUDGDWLRQRIIRUZDUGFXUUHQWJDLQRIWKHWUDQVLVWRU7KH
REVHUYHGGHJUDGDWLRQLQFXUUHQWJDLQ,&VDWFDSDFLWDQFHDQGYDULDWLRQLQGRSLQJFRQFHQWUDWLRQLVGXHWRWKHERURQLRQ
LQGXFHGGHIHFWV ,W KDVEHHQ REVHUYHG WKDW WKH LQGXFHGGHIHFW W\SH LV ,FOXVWHU WKURXJK'/76PHDVXUHPHQWV7KH
LQWURGXFWLRQRIWKHVHFOXVWHUGHIHFWVRQLUUDGLDWLRQZLOOUHGXFHWKHFRQGXFWLYLW\DVZHOODVWKHFDSDFLWDQFH $SORWRI
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&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